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VANADIUM MINING I N  THE CARRIZO MOUNTAINS. 

1942-1947, SAN J U A N  COUNTY, NEW MEXICO AND 

APACHE COUNTY. ARIZONA 

by 

William L. Chenoweth 

ABSTRACT 

Dur ing   t he  l a t e  1930 ' s   and   ea r ly  1 9 4 0 ' ~ ~   t h e  U.S. Department 

of t h e   I n t e r i o r   i s s u e d  s i x  leases t o  m i n e   c a r n o t i t e   o r e s   i n   t h e  

Carr izo  Mountains   on  the  Navajo  Indian  Reservat ion,   in   San  Juan 

County, New Mexico and  Apache  County, Arizona. The c a r n o t i t e  

depos i t s ,   conta in ing   uran ium  and   vanadium,   occur red   in   the   Sa l t  

Wash  Member of the   Morr i son   Format ion   which   c rops   ou t   a round  the  

pe r ime te r  of the  Carr izo  Mountains .  The vanadium  oxide CV205) 

i n   t h e   o r e s  was recovered  a t  p l a n t s   i n   M o n t i c e l l o ,  Utah  and 

Durango,  Colorado. Vanadium was i n  demand by the   f ede ra l   gove rn -  

ment f o r   u s e   i n   t h e   h a r d e n i n g   o f  s teel  f o r  war armaments.  The 

operat ing  companies  were t h e  Vanadium Corporat ion  of  America, 

Curran  Brothers   and Wade, and Wade, Curran  and Company. Thi r ty-  

e i g h t   s e p a r a t e   p r o p e r t i e s   p r o d u c e d  a t o t a l  of 21,433  tons of ore 

ave rag ing  2.35 p e r c e n t  V205 and  containing  1,006,981  pounds 

V205 between  1942  and  1947.  These  ores  had a t o t a l   v a l u e  of 

$390,315.51. An estimated  76,000  pounds U308 were s e c r e t l y  

r ecove red   f rom  the  ores by the   Manha t t an   P ro jec t  for  u s e   i n   t h e  

f i r s t   a t o m i c  weapons. 
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INTRODUCTION 

During  the  early  and  middle 1940’s the  carnotite  deposits  in 

the  Salt  Wash  Member  of  the  Morrison  Formation,  in  the  Carrizo 

Mountains,  were  extensively  mined  for  their  vanadium  content. 

Uranium  in the  ores was recovered f o r  the  Manhattan  Project.  Very 

little  factual  information on this  activity  has  been  published, 

and some is  incorrect.  For  example, a  recent  paper  by  Finch  and 

McLemore  (1989) states  that  the  ore was shipped  to  Durango, 

Colorado,  when  in  fact  the  majority  of  the  ore was sent  to  Monti- 

cello,  Utah  for  processing.  Also,  an  early  report  prepared  by 

the U.S. Atomic  Energy  Commission  estimated  that  vanadium  produc- 

tion  in  the  Carrizo  Mountains  had  been  approximately  48,000  tons 

of  ore  that  averaged 2.50 percent V205  (Fetzer,  1948).  This 

estimate  is  over  twice  the  amount  that was actually  produced. 

The  principal  source  of  data  presented  here  is a detailed 

report  prepared by the  General  Services  Administration  (GSA), 

Indian  Trust  Accounting  Division  for  the  Navajo Tribe.  This 

document  (GSA,  1981)  was  admitted as evidence  in U.S. Claims 

Court,  Navajo  Tribe vs.  United  States, Docket Nos. 69 and  299 

(copper,  vanadium,  uranium,  sand, rock  and  gravel  claims)  held  in 

Albuquerque,  New  Mexico,  February  24-March 4, 1983. A  copy of 

the vanadium  and  uranium  section was obtained by the  Grand  Junc- 

tion  Area  Office  of  the U.S. Department of  Energy  (DOE) , where 
the  author was formerly  employed. Details of  the  mineral  leasing 

regulations,  applicable to the  Navajo  Indian  Reservation,  were 

taken  from  a  report  prepared by DeVoto and  Huber  (1982)  for  the 

U.S. Department of Justice,  which  was  also  admitted as evidence 

in the  above case. 
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HISTORICAL  BACRGRODND 

The discovery  of  radium by Marie and Pierre  Cur ie   in   1898 

l e d   t o   t h e   r e a l i z a t i o n   t h a t   a l l   u r a n i u m   o r e s   c o n t a i n e d   t h i s  new 

element.  Experiments w showed t h a t   r a d i u m   i n h i b i t e d   t h e  

growth   of   cer ta in   cancers  so a s ton i shed   t he   med ica l   p ro fes s ion  

t h a t   a n   i n c e n t i v e   t o  mine the  uranium-bearing  ores  was c rea t ed .  

# 
S h o r t l y   b e f o r e   1 9 1 0 ,   m e t a l l u r g i c a l   p r o c e s s e s   f o r   r e l a t i v e l y  

l a r g e - s c a l e   r e c o v e r i e s  of radium from c a r n o t i t e   o r e s  were perfec- 

ted .  The i m p r o v e d   p r o c e s s e s   r e s u l t e d   i n   g r e a t l y   i n c r e a s e d  demands 

f o r   c a r n o t i t e   a n d   i n  accelerated prospec t ing   in   southern   Colorado .  

About  one  gram  of  radium is p r e s e n t   i n   e v e r y  200 t o  300 tons   o f  

o r e   c o n t a i n i n g  2.0 p e r c e n t  U308.  

S h o r t l y  af ter  1 9 1 0 ,  t h e   c a r n o t i t e   d e p o s i t s   i n   s o u t h w e s t e r n  

Colorado  and  southeastern  Utah became  one  of t h e  principal world 

sources  of  radium  (Tyler,   1930).   For  about 1 2  y e a r s ,   t h e s e  

d e p o s i t s  were mined for   rad ium  and   y ie lded  some byproduct  uranium 

and  vanadium.  This a c t i v i t y   l e a d   t o   p r o s p e c t i n g   a n d   t h e   d i s c o v e r y  

of similar d e p o s i t s   i n   t h e  Carr izo  Mountains  of  northwestern New 

Mexico  and  northeastern  Arizona  (Figure 1) .  

GEOLOGIC  SETTING OF THE  CARNOTITE  DEPOSITS 

Nearly a l l  t h e   c a r n o t i t e   d e p o s i t s   i n   s o u t h w e s t e r n   C o l o r a d o  

and   the   ad jacent   par t s   o f   Utah ,   Ar izona ,   and  New Mexico o c c u r   i n  

t h e   S a l t  Wash  Member of the   Morr i son   Format ion   of   La te   Jurass ic  

age .   In   t he  1 9 1 0 ' s  a n d   1 9 2 0 ' s   t h i s   u n i t  was i n c l u d e d   i n   t h e  

McElmo Formation, a name now abandoned.   Several   carnot i te   depo-  

s i ts  were known i n   t h e  Triassic Chinle  Formation,  but  only a few 

were mined i n   t h e  1920's. 
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Figure I .  Index  map o f  the  Corrizo  Mountains showing the  location of the 
vanadium  mines that operated in  the 1940's 
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The S a l t  Wash Member is exposed  around  the  per imeter   of   the  

Car r i zo   Moun ta ins   i n   no r theas t e rn  Apache  County,  Arizona,  and i n  

t h e  extreme northwestern  corner  of  San  Juan  County, New Mexico. 

The moun ta ins   cons i s t   o f   an   i r r egu la r ly   shaped  68-Ma (Armstrong, 

1 9 6 9 )   i n t r u s i v e  mass composed  of a c e n t r a l   s t o c k   a n d  several 

s i l ls  o f   l i gh t -g ray   d io r i t e   po rphyry   t ha t   have   been   i n j ec t ed  

l a t e r a l l y   i n t o   t h e   s u r r o u n d i n g   s e d i m e n t a r y   r o c k s .  The mountains 

are  about   13  miles in   d iameter   and  r ise  2,000-3,000 fee t  above 

t h e   s u r r o u n d i n g   p l a i n .   P a s t o r a  Peak, e leva t ion   9 ,420  feet ,  is 

t h e   h i g h e s t   p o i n t   ( F i g u r e  1). On t h e  east  side of t h e   C a r r i z o  

Mountains   the S a l t  Wash Member c rops   ou t  as a be l t  from Red Rock 

t o   B e c l a b i t o   r o u g h l y   p a r a l l e l i n g   t h e  Arizona-New  Mexico s ta te  

l i n e ;   s o u t h  of B e c l a b i t o  it rims Bec lab i to  dome. West o f   t he  

dome, a narrow  band  of S a l t  Wash Member is exposed  on  the  margin 

o f   t h e   i n t r u s i o n .  On t h e   n o r t h  s ide of the  Carr izo  Mountains  

t h e r e  i s  a la rge   exposure   o f   the   upper  S a l t  Wash Member southwest 

of   the  Four   Corners   area.  The lower S a l t  Wash is exposed i n  a 

small area a t  the   foo t   o f   t he   moun ta ins   and   i n   s epa ra t e   exposures  

interbedded  with  igneous s i l l s  i n   t h e   n o r t h e a s t e r n   p a r t  of t h e  

i n t r u s i v e  complex. The Toh A t i n   a n t i c l i n e   e x p o s e s   t h e   l o w e r  S a l t  

Wash Member i n   t h e   n o r t h w e s t   C a r r i z o s  a t  Martin Mesa. The large 

amount  of S a l t  Wash Member nor th   o f   t he  Toh A t i n   a n t i c l i n e  is 

la rge ly   covered   wi th   dune   sand ,   and   the   lower  S a l t  Wash Member is 

a lso   exposed   near   the   Utah  s ta te  l i n e .  West and  south  of   the 

Car r i zo   Moun ta ins   t he   Sa l t  Wash Member caps  numerous mesas. In  

t h e   c e n t r a l  par t  of the  Carr izo  Mountains ,   d iscont inuous  outcrops 

of Sa l t  Wash  Member o c c u r   w i t h i n   t h e   i n t r u s i v e  sills. 



In   t he   Ca r r i zo   Moun ta ins   t he  S a l t  Wash Member c o n s i s t s  of 

180-250 fee t  of f l u v i a l ,   l i g h t   t a n   t o   w h i t e ,   f i n e - g r a i n e d   s a n d -  

s t o n e   w i t h   i n t e r b e d d e d ,   t h i n  beds and   lenses   o f   g ray ,   g ray ish-  

green  and  reddish-gray  mudstone. The mudstone  comprises  from 5 

t o  30 p e r c e n t   o f   t h e  member. 

The uranium-vanadium  orebodies are  formed by t h e   s e l e c t i v e  

impregna t ion   o f   t he   s ands tone   and   adso rp t ion  by the  mudstone  and 

f o s s i l   p l a n t  material. Orebodies are  commonly a s s o c i a t e d   w i t h  

d e t r i t a l  p l a n t   f r a g m e n t s   i n  t h e  sandstone.  The o rebod ies  are 

roughly tabular i n   c r o s s - s e c t i o n   a n d   i r r e g u l a r   i n   p l a n .  They 

range   f rom  severa l  fee t  i n   w i d t h   t o  a few hundred fee t  i n   l e n g t h .  

Thicknesses   range  f rom a f e a t h e r   e d g e   t o  up t o   t e n  feet .  Small 

high-grade  pods of o r e  are  a s s o c i a t e d   w i t h   r e p l a c e d   f o s s i l  wood. 

Throughout   the   Car r izo   Mounta ins   the   u ran ium  minera l iza t ion  

o c c u r s  a t  v a r i o u s   s t r a t i g r a p h i c   h o r i z o n s   i n   t h e  S a l t  Wash Member; 

however ,   the   o rebodies  are  a lways   found  in   the   lower   one-ha l f   o f  

t h e  member. 

The b r i g h t   y e l l o w   m i n e r a l   c a r n o t i t e ,  a potassium  uranium 

v a n a d a t e ,   h a s   g i v e n   t h e   d e p o s i t s   t h e i r  name. La te r  work by Corey 

(1956,1958)  and S. R. Aust in   (wri t ten  communicat ion,   1967)   have 

i d e n t i f i e d   t y u y a m u n i t e ,  a calcium uranium  vanadate,  and meta- 

tyuyamunite as t h e   o n l y   u r a n i u m   m i n e r a l s   i n   t h e   C a r r i z o   d e p o s i t s .  

Vanadium c l a y  and   mont rose i te  a re  present .   These   minera ls   have  

b e e n   o x i d i z e d   t o   f o r m  a number of  secondary  vanadium  minerals 

t h a t   i n c l u d e   s h e r w o o d i t e ,   d u t t o n i t e ( ? )   h e w e t t i t e ,   m e t a h e w e t t i t e ,  

r o s s i t e ,   m e t a r o s s i t e ,   a n d   h e n d e r s o n i t e   ( C o r e y ,  1 9 5 8 ) .  Calcite i s  

a common cement i n   o r e .   P y r i t e ,   i r o n   o x i d e s ,   a n d  gypsum may a l s o  



be   present .  The o re   g rades   r ange   f rom 0.10  t o  more t h a n  0.50 

P e r c e n t  U308 and  from 1.00 t o  10.00 p e r c e n t  v205. 

EARLY PROSPECTING AM) LEASING 

Outcrops   conta in ing   uran ium  and   vanadium  minera ls   in  t h e  

Carr izo  Mountains  were d i scove red  by John F. Wade about   1918 

(ora l   communica t ion ,   1955) .  Wade of  Farmington, New Mexico, 

ope ra t ed   Swee twa te r   T rad ing   Pos t   i n   t he   wes t e rn   Ca r r i zo   Moun ta ins .  

The newly   d i scove red   depos i t s  could not  be  mined  because  the 

Navajo  Indian  Reservat ion  was closed t o  prospec t ing   and   min ing .  

A Congress iona l  Act of  June 30 , 1 9 1 9 ,  opened  the  Navajo  Indian 

Rese rva t ion  t o  p rospec t ing   and   l oca t ing   min ing  claims i n   t h e  same 

manner as p r e s c r i b e d  by t h e   u n i t e d  States  Mining Law of  1872. 

Th i s  Act a l lowed   p rospec to r s  t o  en te r   t he   Rese rva t ion   and  stake a 

mining  c la im i f  t h e i r   p r o s p e c t i n g   l o c a t e d   p r o m i s i n g   m i n e r a l i z a t i o n .  

The l o c a t o r  of t h e  claim t h e n   o b t a i n e d  a l e a s e  on t h i s   l a n d   u n d e r  

t e r m s   t h a t   i n c l u d e d   e s c a l a t i n g   a d v a n c e   r o y a l t i e s   a n d   r e n t a l s ,   a n d  

annual  work  commitments. 

Dur ing   t he   1920 ' s   t he  Office of I n d i a n   A f f a i r s  ( l a te r  changed 

t o  Bureau   of   Ind ian   Affa i r s ) ,  U.S. Depar tment   o f   the   In te r ior ,  

i ssued f o u r  leases f o r  metal mining i n   t h e   C a r r i z o   M o u n t i n s  (GSA, 

1981) .   Three  of t h e s e   l e a s e s  were f o r   c a r n o t i t e   m i n i n g .  A 

f o u r t h  lease, l o c a t e d   i n   t h e   n o r t h e a s t e r n   C a r r i z o   M o u n t a i n s  is 

b e l i e v e d   t o   h a v e   b e e n  f o r  copper. The l e a s e  of t h e  Radium Ores 

Company, in   the   nor thwes tern   Car r izo   Mounta ins ,   p roduced  40 ,000  

pounds  of   radium  ore   in  November 1920 (GSA, 1 9 8 1 ) .  T h i s  i s  t h e  

only  recorded  radium  product ion  f rom  the  Carr izo  Mountains .  
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C a r r i s o  Uranium Company 

Af te r   t he   Nava jo   Ind ian   Rese rva t ion  was opened t o   p r o s p e c t i n g  

and  mining,  John F. Wade, who was a l s o  a s s o c i a t e d   w i t h   t h e  Radium 

Ores Company, l o c a t e d  40 claims a s t r i d e   t h e   A r i z o n a  - New Mexico 

s ta te  l i n e   i n   t h e   v i c i n i t y  of Milepost 16  (oral   communicat ion,  

1 9 5 5 ) .  The GSA ( 1 9 8 1 )   c o u l d   n o t   l o c a t e   t h e  detai ls  o f   t h e   C a r r i s o  

Uranium  Company's lease, e x c e p t   f o r   t h e  f i r s t  y e a r ' s   r e n t a l  on 

177.45 acres p a i d   i n  May, 1 9 2 2 ,  a n d   n o t e d   t h a t  no p roduc t ion  was 

recorded.  

I n  April,  1921   t he  area was examined by W. H. S t a v e r ,  a 

consul t ing   min ing   engineer .   S taver   (1921)   no ted   tha t   the   company ' s  

ho ld ing   cons i s t ed   o f   t he   Sou th   Bu t t e ,   B luebe l l ,   Nor th  S ta r ,  and 

H i l l t o p  claim groups.  The North Star Group  was l o c a t e d  as t r ide  

t h e  s ta te  l i n e ,   w i t h   f i v e  claims i n  New Mexico and s i x  c l a i m s   i n  

Ar izona ,   and   conta ined   the   on ly   deve lopment .   Thi r ty-seven  sacks 

of high-grade  ore   f rom  these claims were s t o r e d  a t  B e c l a b i t o  

Trading   Pos t   (F igure  1). S t a v e r   e s t i m a t e d   t h a t  a t o t a l  of 2,900 

tons   o f   p robab le   o re   cou ld   be   deve loped   on   t he   p rope r ty .   Bu t l e r  

and   Al len   (1921)   ment ion   tha t  500 fee t  of  benching  and 1 0 0  fee t  

underground  development  had  been  done  on  the claims. Hess 

( 1 9 2 4 )   a l s o   v i s i t e d   t h e   a r e a  of t h e   C a r r i s o  Uranium  Company's 

a c t i v i t i e s   i n  1 9 2 1  a n d   r e p o r t e d   t h a t  no shipments  had  been made, 

and t h a t   t h e   o r e  was r i c h e r   i n  vanadium  than i n  uranium.  In 

1926, Hess ( 1 9 2 9 )   r e p o r t e d   t h a t   t h e  Utah  Vanadium Company ob- 

t a i n e d  some ore f rom  the   Car r izo   Mounta ins   and   the   o re  was sh ip-  

ped t o  Denver for the   product ion  of   fused  vanadium  oxide  used by 

e a s t e r n   f e r r o a l l o y   m a n u f a c t u r e r s .   A l t h o u g h   t h e r e  are no d e t a i l s  
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on t h e   s i z e  of t h i s   s h i p m e n t  it r e p r e s e n t s   t h e  f i r s t  vanadium 

product ion   f rom  the   Car r izo   Mounta ins .  The shipment no doubt 

i n c l u d e d   t h e  sacked o re   obse rved  by S tave r  a t  B e c l a b i t o ,   f i v e  

y e a r s  ear l ie r .  

Later Developments. 

On March 25 ,  1 9 3 6 ,   t h e   S e c r e t a r y  of t h e   I n t e r i o r   c l o s e d   t h e  

Nava jo   Ind ian   Rese rva t ion   t o  claim l o c a t i o n   a n d   p r o s p e c t i n g   f o r  

m i n e r a l s   u n t i l   f u r t h e r   a u t h o r i z a t i o n .   I n   J u l y   1 9 3 6 ,   a n   a p p l i c a -  

t i o n   t o   p r o s p e c t  was made t o   t h e   E x e c u t i v e  Committee of t h e  

Navajo   Tr iba l   Counci l .  The a p p l i c a t i o n  asked t h e   c o u n c i l   t o  pass 

a r e s o l u t i o n   r e q u e s t i n g   t h e   S e c r e t a r y  of t h e   I n t e r i o r   t o   o p e n   t h e  

Navajo  Reservat ion for  mining t o   t h e   a p p l i c a n t .  The r e s o l u t i o n  

was rejected by the  Executive  Committee,   which  evidently d i d  n o t  

want   p rospec t ing  or mining   on   the   Reserva t ion  a t  t h a t  time. 

THE VANADIUM MARKET 

By the   mid- l930 ' s ,  t h e  m i n e s   i n   t h e   c a r n o t i t e   r e g i o n   o f  

southwestern  Colorado  and  southeastern  Utah were being  reopened 

f o r   t h e i r  vanadium  content.  A t  t h e  same time, t h e   S e c r e t a r y   o f  

t h e   I n t e r i o r  was  being asked t o  open  the  Navajo  Indian  Reserva-  

t i on   fo r   p rospec t ing   and   min ing .  

When t h e   U n i t e d  States  e n t e r e d  World War I1 t h e  need f o r  

vanadium  for   the  s teel  i n d u s t r y   g r e a t l y   i n c r e a s e d .  Due t o   t h e  

unce r t a in ty   o f   fo re ign   supp l i e s   and   t he   need   fo r   vanad ium  fo r  war 

armaments, t h e  Federal government  formed Metals Reserve Company 

i n  December 1 9 4 1 .  This  agency,  which was par t  of the   Recons t ruc-  
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tion  Finance  Corporation,  began an ore-purchasing  program  and 

increased  the  base  price  paid fo r  vanadium  ore. 

Monticello,  Utah 

In  late 1940, Vanadium  Corporation  of  America  (VCA)  opened  a 

vanadium  ore-buying  station at Monticello,  Utah,  in  order  to 

stimulate  mining  in  the  area.  Within  a  short  time,  ore  produc- 

tion  increased  sufficiently  to  justify  construction  of  a  vanadium 

mill. In  September 1941, the  War  Production  Board  approved  VCA's 

proposal  to  build  a  mill.  Funding was provided  through  the 

government's  Defense  Plant  Corporation.  The  plant was to  be 

operated by VCA  for  Metals  Reserve.  Actual  construction  started 

in  February,  and on August 24, 1942, the  first  vanadium was 

produced  (Albrethsen  and  McGinley, 1982, p.  92). 

In  April 1942, while  construction was under  way,  the  Metals 

Reserve  Company  (MRC)  established an ore-buying  station at Monti- 

cello,  and  appointed  the  United  States  Vanadium  Corporation  (USV) 

as its  buying  agent. A l l  ore  producers,  VCA, USV  and  independ- 

ents,  sold ore to the MRC.  MRC  in turn  had  the  ore  milled  by  VCA 

or other  mills.  Metals  Reserve  closed  the  Monticello  mill  in 

February 1944 when  the  government  ha  acquired  adequate  vanadium 

stocks. 

cl 
n 

In 1945, VCA  leased the  Monticello  mill  from  the  Defense 

Plant  Corporation  and  purchased  the  remaining ore stockpiles  from 

MRC.  VCA  processed the  stockpiled ore plus  ore  from  other 

sources  until  the  mill  closed  again in 1946  (Albrethsen  and 

McGinley, 1982, p. 92). During the time  the  Monticello  mill  was 
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operating,  VCA  shipped  all of its  Carrizo  Mountains  production  to 

this  plant  (GSA,  1981). 

Durango,  Colorado 

In 1942, the  Reconstruction  Finance  Corporation  contracted 

with  United  States  Vanadium  Corporation  (USV)  to  convert  and 

operate an old  lead  smelter for vanadium  production.  The  vana- 

dium  was  supplied  to  Metals  Reserve  Company.  USV  operated  the 

plant f o r  the  government  until  February 1944, when  the  government 

vanadium  purchasing  program was terminated.  USV  then  purchased 

the facilities  from  the  Reconstruction  Finance  Corporation  and 

operated  them  for  the  production  of  vanadium  for  commercial  sales 

until  August 31, 1945, when the plant was closed  (Albrethsen  and 

McGinley, 1982, p.  A-11). All of the  ore  produced  in  the  Carrizo 

Mountains by John Wade's two  companies was processed at Durango. 

The  Metals  Reserve  Company's  vanadium  procurement  program 

was the stimulus  to  revive  carnotite  mining in the  Carrizo Moun- 

tains  and  elsewhere  on  the  Colorado  Plateau. 

U.S. Geological  Investigations 

As  part of the U.S. Geological  Survey's  (USGS)  investiga- 

tions  of  critical  war  materials,  the  uranium-vanadium  deposits of 

the  Carrizo  Mountains  were  examined  during  October  and  November 

1942.  The  USGS  geologists  examined  and  mapped  the  existing  mines, 

acquiredproduction history  and  statistics  from  the  mine  operators, 

and  estimated  vanadium  ore  reserves.  The  detailed  results of the 
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October-November  1942 i n v e s t i g a t i o n s  are i n  a r e p o r t  by  Duncan 

and  Stokes  (1942) ,   which was s u b m i t t e d   t o   t h e  U.S. Army's  Manhat- 

tan   Engineer  District .  The g e n e r a l   g e o l o g y   a n d   t h e   d e s c r i p t i o n  

o f   t h e   o r e  depos i t s  was l a t e r  pub l i shed  by Stokes  (1951) .  

LEASING AND PRODUCTION HISTORY 

The  Navajo  Indian  Reservat ion was opened by a Congress iona l  

A c t  of May 11, 1938 ,   bu t   w i th  new procedures .   This  A c t  g a v e   t h e  

Tr iba l  C o u n c i l   t h e   a u t h o r i t y   t o   e n t e r   i n t o  leases for   the   Reserva-  

t i o n   l a n d s   w i t h   a p p r o v a l   o f   t h e   S e c r e t a r y  of In t e r io r .   P rospec -  

t o r s  no longe r   cou ld   en te r   t he   Rese rva t ion   and  stake a mining 

claim under   r egu la t ions  similar t o   t h o s e  of t h e   U n i t e d   S t a t e s  

Mining Law. The new m i n i n g   r e g u l a t i o n s   c o n t a i n e d   e s c a l a t i n g  

a n n u a l   r e n t a l s ,  a base r o y a l t y  of 1 0  percent   (mine  mouth v a l u e ) ,  

bond r equ i r emen t s ,   a c reage   l imi t a t ions ,   and  a term of 1 0  y e a r s  

which  could  be  extended by product ion .  

Lease I-149-IND-3798 

On December 4 ,  1939 ,   e f f ec t ive   J anua ry   19 ,   1940 ,   John  F. 

Wade, Thomas F. V. Curran, H. R. Redington  (d.b.a. Wade, Curran 

and Co.) l e a s e d  65.02 acres i n   t h e   C a r r i z o   M o u n t a i n s .   T h e i r   l e a s e ,  

I-149-IND-3798 cove red   t he   Mar t in  C l a i m ,  Say-Tah Claim,   and  the 

Eurida No. 2 C l a i m  as d e s c r i b e d   i n  U.S. Mineral  Survey Nos. 3701 

and  3703. The lease was f o r  a p e r i o d   o f   f i v e   y e a r s .  

These are  t h r e e  of t h e   p r o p e r t i e s   f o r m e r l y   h e l d  by Wade's 

Radium Ores Company. Shipments  from  Lease I-149-IND-3798 com- 

menced in   August ,   1942.  The Martin mine was t h e  f i r s t  t o  be 
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developed. When t h e  USGS examined t h e  area i n  November 1942, 

approximately 500 t o n s   o f   o r e   a v e r a g i n g  2.50 p e r c e n t  V205 had 

been  produced  from  the  Martin  mine  (Duncan  and  Stokes,  1942,  p. 

23-24). When mining   ceased   in  November 1943 , a t o t a l  of 2 ,198 

t o n s  of ore   conta in ing   127 ,909   pounds  V205 and  averaging  2.91 

p e r c e n t  V205 had  been  produced  (Table 1). Ore  mined by Wade, 

Curran  and Company was shipped by t ruck   t o   Fa rming ton ,  New Mexico 

and   then  by r a i l  t o   t h e  mill a t  Durango,  Colorado. Lease I-149- 

IND-3798 was due t o   e x p i r e  on January  1 9 ,  1945  but  was a p p a r e n t l y  

c a n c e l l e d   e a r l i e r .  

Lease I-149-IND-4225 

On A p r i l   5 ,   1 9 4 0 ,   e f f e c t i v e  May 9 ,  1940,  John F. Wade, 

Thomas F. V. Curran,  and H. R. Redington  (d.b.a. Wade, Curran  and 

Co.) l e a s e d   a n   a d d i t i o n a l  42.32 acres i n   t h e   C a r r i z o   M o u n t a i n s .  

This  lease, I-149-IND-4225, covered   the   Sunnys ide  Lode C l a i m  of 

20.66 acres i n   t h e   w e s t e r n   C a r r i z o ' s   a n d   t h e   S y r a c u s e  Lode Claim 

of  20.66 acres i n   t h e   e a s t e r n   C a r r i z o ' s   ( F i g u r e  1). The claims 

were desc r ibed  by U.S. Mineral  Survey Nos. 3700  and  3857. The 

lease was f o r  a p e r i o d   o f   f i v e   y e a r s .  

The Sunnyside claim had a l s o   b e e n   h e l d  by  Wade's  Radium Ores 

Company. Shipments  from Lease I-149-IND-4225 was recorded  f rom 

l a t e  May 1 9 4 2  through October 1 9 4 3 .  

"arc 
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TABLE 1 

Vanadium Ore Production,  1942-1947,  Carrizo  Mountains, 
San  Juan  County, New Mexico and  Apache County, Arizona. 

Lease NO. Tons of Pounds  Percent 
Or e 

Years 
I-149-IND- '2'5 '2'5 Operated 

3798 2 ,198 127,909 2.91 1942-43 
4225 966 84  ,418 4.37 1942-43 
5465 7,504 274,411 1.83 1942-44 
5705 1 0  ,231 504,822 2.47 1942-45,47 
6197 388 15 ,060 1.94 1943-44 
6342 146 361 0.12 1944 

- 
Total 21  ,433 1 ,006 ,981  2.35 

Source:  1942-1945; GSA (1981) 
1947; USGS memo d a t e d  J u n e  2 , 1948 ( i n  DOE f i l e s )  
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Shipments   f rom  the two claims are no t   s epa ra t ed ,   bu t   John  

Wade (oral   communicat ion,   1955)  s ta ted t h a t   t h e   S y r a c u s e  was t h e  

f i r s t  p r o p e r t y   t o   b e  mined.  Harshbarger  (1946, p. 2 5 )   r e p o r t s  

t h a t  from May through  October   1943,   shipments   f rom  the  Sunnyside 

mine t o t a l l e d  475 t o n s  of ore  containing  24,395  pounds V205 

and  averaging 2.57 p e r c e n t  V205.  T o t a l   p r o d u c t i o n   f r o m   t h i s  

lease was 966 tons   o f   o re   conta in ing   84 ,418   pounds  V205 and 

ave rag ing   4 -37   pe rcen t  v205 (Table  1) . Ore  from t h i s  lease 

was a l so  sh ipped  t o  Durango,  Colorado. Lease I-149-IND-4225 was 

due t o  e x p i r e  on May 9 ,   1945   bu t  was a p p a r e n t l y   c a n c e l l e d  

e a r l i e r .  

New Regula t ions .  

On April 9 ,  1 9 4 1  r t he   Nava jo   T r iba l   Counc i l   r eques t ed   t he  

S e c r e t a r y  of t h e   I n t e r i o r   t o   l e a s e   l a n d s   f o r   m i n i n g   p u r p o s e s   t o  

t h e   h i g h e s t   b i d d e r .   I n   o r d e r   t o  take care of t h i s  s i t u a t i o n ,   t h e  

m i n i n g   l e a s e s  were w r i t t e n   f o r   l a r g e  areas and   subsequent ly  

r educed   i n   ac reage  a t  the   end   of  a s p e c i f i e d  time pe r iod .  The 

n e t  e f fec t  of t h i s   t y p e   o f  lease was t h a t  a p r o s p e c t i n g   p e r m i t  

was i s s u e d  t o  t h e   h i g h e s t   b i d d e r ,  who t h e n   h a d   t h e   r i g h t   t o  lease 

l a n d   w i t h i n   t h e   p e r m i t  area up  t o  a maximum acreage .  The maximum 

ac reage  a company could  lease on t h e   R e s e r v a t i o n  was 960 acres. 

Lease I-149-IND-5456. 

The f i r s t  sale  t o   b e - h e l d   u n d e r   t h e  new b i d d i n g   r e g u l a t i o n s  

was i n   t h e   n o r t h w e s t e r n  Carr izo  Mountains. On November 28,  1 9 4 1 ,  

t h e   O f f i c e  of I n d i a n   A f f a i r s   a d v e r t i s e d   a n   e x p l o r a t i o n   m i n i n g  

lease sale,  f o r   c a r n o t i t e   a n d  related m i n e r a l s ,   f o r  1 4 4  s q u a r e  



miles i n  Apache  County,  Arizona.  The t rac t  was desc r ibed  as: 

"unsurveyed  land  which was des igna ted   on   an   unapproved   survey  as 

Township  12  and  13  North,  Range 7 West, and  Township 1 2  and  13 

North,  Range 6 West, Navajo  Meridian." 

Bids  were opened on December 1 9 ,  1 9 4 1 ,  a t  which time two 

b ids  were rece ived ;  VCA, Naturita,  Colorado,  $2,000.00;  and  King 

Lease, Inc.,  Ouray,  Colorado, $100.00 (GSA, 1 9 8 1 ,   e x h i b i t   2 6 ) .  

Lease I-149-IND-5456 was executed   wi th  VCA on December 26,  1941, 

effect ive February  23,  1 9 4 2  for  a pe r iod   o f   t en   yea r s .  Ore 

s h i p m e n t s   t o   t h e   M o n t i c e l l o  m i l l  commenced i n   e a r l y  May 1942  and 

cont inued   th rough  February  1 9 4 4 .  

The e a r l y  May 1942  shipment   f rom  this  lease was t h e   f i r s t  

vanadium  ore   p roduced   in   the   Car r izo   Mounta ins   under   the  Metals 

Reserve  program. The ore came f r o m   t h e   R a t t l e s n a k e   m i n e s   i n   t h e  

Saytah Wash a r e a  (Duncan  and  Stokes,  1942, p. 2 2 ) .  When t h e  

o p e r a t i o n s  were examined by t h e  USGS i n  November 1942,  approxi- 

mately  2 ,000  tons  of   ore   with  an  average  grade  of   1 .80  percent  

V205 had  been  produced  (Duncan  and  Stokes,  1942, p. 22 ) .  

On September  2, 1 9 4 3  , t h e  lease was reduced t o  a permanent 

o p e r a t i n g  lease a n d   1 6   p l o t s   ( c l a i m s )   t o t a l l i n g  229.14 acres were 

s e l e c t e d   t o   b e   r e t a i n e d .   D e t a i l s  of t h e s e   p l o t s  a re  g i v e n   i n  

Tab le   2 .   These   16   p lo t s  were commonly referred t o  a s   t h e  "West 

Rese rva t ion  Lease" by VCA. When mining   s topped   in   February  1 9 4 4 ,  

t o t a l  p r o d u c t i o n   f o r  lease 1-149-IND-5456 had  been  7,504  tons  of 

ore   containing  274,411  pounds V205 and  averaging  1 .83  percent  

V205 (Table  1). 
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TABLE 2 

Loca t ion   and   S i ze   o f   P lo t s ,  Lease I-149-IND-5456. 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13  

1 4  

1 5  

1 6  

Mine Name* 

Hogan 

Gila 

Rat t lesnake  Mines 

R a t t l e s n a k e  No. 5 

Horse 

Two Level 

Ra t t l e snake  No. 8 

Total  

Acres 

10.33 

L O  .33 

10.33 

10.33 

10.33 

52.36 

2.14 

1 0 . 4 1  

9.77 

10 .19  

7.41 

18.13 

7.92 

20.66 

31.74 

6.76 

Locat ion 

Canyon W. of  Saytah Wash 

Canyon W. of  Saytah Wash 

Canyon w. of  Saytah Wash 

Canyon W. of  Saytah Wash 

W. s i d e  of Saytah Wash 

E. of  Saytah Wash 

E. s ide   o f   Say tah  Wash 

Canyon E. of Saytah Wash 

Ra t t l e snake  Canyon 

Ra t t l e snake  Canyon 

Ra t t l e snake  Canyon 

E. s i d e   S a y t a h  Wash 

E. s i d e   S a y t a h  Wash 

N. Eu r ida  Mesa 

S. Eur ida  Mesa 

S.W. Eur ida  Mesa 

229.14 acres 

* Mining and p rospec t ing   occu r red   on  a l l  p l o t s ,  b u t  on ly   seven  
have named mines. 

Source:   Unpublished  data ,  U.S. Atomic  Energy  Commission,  Grand 
Junct ion,   Colorado off ice .  
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Lease I-149-IND-5705. 

On  May 29, 1942 I i n   r e s p o n s e   t o   r e q u e s t s  by seve ra l   min ing  

c o m p a n i e s ,   t h e   O f f i c e   o f   I n d i a n   A f f a i r s   a d v e r t i s e d   a n   e x p l o r a t i o n  

lease sale  for c a r n o t i t e   a n d  related m i n e r a l s   i n   t h e   e a s t e r n  

Carr izo  Mountains .  The a r e a   o f f e r e d  was described as  fo l lows :  

"beginning a t  a p o i n t   o n   t h e  New Mexico-Arizona Sta te   L ine   which  

is approximate ly  8 1/3 miles s o u t h  of t h e   c o r n e r  common t o   t h e  

s ta tes  of  Colorado,  Utah, New Mexico,  and  Arizona;  thence east 6 

miles, thence   sou th  12 miles: thence  west 6 miles t o   t h e  Arizona- 

New Mexico s ta te  l i n e :   t h e n c e  west 3  1/2 miles: thence   no r th  2 

miles: thence  east one mile: thence   no r th  1 0  miles: thence  east  2 

1/2 miles t o   t h e  Arizona-New  Mexico s ta te  l i n e   a n d   i n   t h e   p o i n t  

of  beginning." The area conta ined   approximate ly  104 squa re  

miles. This  was t h e   s e c o n d   c a r n o t i t e  lease sale  for Navajo  lands 

he ld   under   the   b idding   procedures .  

B ids  were opened  on  June 15,  1942 , a t  which time VCA b i d  

$7 ,600 ,  and  John F. Wade and Thomas F. V. Cur ran ,   pa r tne r s ,  b id  

$7,550 (GSA, 1981, e x h i b i t  31). A s  t h e  b i d s  were n e a r l y   e q u a l ,  

and   s ince  Wade and   Cur ran   o f f e red   t o   pay  $2 ,000  over  and  above 

t h e   h i g h e s t  b i d  r e c e i v e d ,   t h e   G e n e r a l   S u p e r i n t e n d e n t  of t h e  

Navajo   Serv ice   reques ted  t h a t  t h e  Commissioner of I n d i a n  Affairs 

make t h e   d e c i s i o n   t o  award t h e  lease. VCA was awarded t h e  lease 

I-149-IND-5705, which was executed o n   J u l y  141 1942, e f f e c t i v e  

J u l y  23, 1942, f o r  a pe r iod   o f  1 0  y e a r s .  

Mining commenced i n  August 1942 on  King T u t t  Mesa i n  San 

Juan  County,  New Mexico ( F i g u r e  2). When t h e   o p e r a t i o n s  were 

examined by t h e  USGS i n  November 1942, approximately 1 ,800 t o n s  

of o re   w i th   an   ave rage   g rade  of 2.30 p e r c e n t  V205 had  been 
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produced  (Duncan  and  Stokes,  1942, p. 2 6 ) .  Lease I-149-IND-5705 

was commonly referred t o  as t h e  "East Rese rva t ion  Lease" by VCA. 

The USGS r e f e r r e d   t o   t h e   m i n e s  as  t h e   E a s t s i d e   m i n e s ,  a name 

s t i l l  u s e d   i n   c u r r e n t  USGS r e p o r t s .  

On September  2,  1943 , t h e  lease was reduced t o  a permanent 

o p e r a t i n g  lease and 1 2  p l o t s   t o t a l l i n g  436.79 acres were s e l e c t e d  

t o  be r e t a i n e d .   S i x   o f   t h e   p l o t s   ( 1 - 6 )  were on  King T u t t  Mesa, 

two  of t h e   p l o t s   ( 7 ,  1 0 )  were a l o n g   t h e   n o r t h   s i d e   o f  Oak Creek 

Canyon  and t h e   r e m a i n i n g   f o u r   p l o t s   ( 8 ,  9 , 11, and  12)  were i n  

t h e   v i c i n i t y   o f   M i l e p o s t   1 6 .  Each of t h e   p l o t s  were named by VCA 

(Table   3 )  . 
Three of t h e   p l o t s   n e a r   M i l e p o s t   1 6  ( 9 ,  11 , and  12)   covered 

the   remainder  of t he   a r ea   p rev ious ly   deve loped  by t h e   C a r r i s o  

Uranium Company on its Nor th   S t a r  claims. 

Mining  cont inued  through  August   1944.   Single   shipments  were 

reco rded   i n   Feb rua ry   1945   and   i n   Ju ly   1947 .   To ta l   p roduc t ion  

from Lease I-149-IND-5705 was 10 ,231   tons   o f   o re   conta in ing  

504,822  pounds V205 and  averaging 2.47 p e r c e n t  V205 

(Table  1) .  With the  except ion  of   the  1947  shipment   which was 

made t o  i t s  m i l l  a t  Natur i ta ,   Colorado ,  VCA sh ipped   ore   f rom 

t h i s  lease to   Mont i ce l lo ,   U tah .  A l l  bu t  a few dozen t o n s ,  mined 

on P l o t s  1 0 ,  11 and  12,  were mined i n  New Mexico. 

Lease I-149-IND-6197. 

On J u l y   2 1  , 1 9 4 3  , i n   r e s p o n s e   t o   r e q u e s t s   f r o m   m i n i n g  com- 

p a n i e s ,   t h e  Office of Ind ian  Affairs a d v e r t i s e d   a n   e x p l o r a t i o n  

1 9  



Figure  2, Navajo  miners a t   t h e   S h a d y s i d e   a r e a ,  

King T u t t  Mesa, San  Juan  County, New 

Mexico.  Note s t a c k e d   o r e   a b o v e   p i t ,  

ready fo r  shipment,  November 1 9 4 2 .  

Photo by USGS. 
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TABLE 3 

Locat ion,  Name and S i z e  of P l o t s ,  Lease I-149-IND-5705. 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

Mine Name 

Red  Wash P o i n t  

King T u t t  P o i n t  

Shadyside 

Williams P o i n t  

Fissure 

Franks   Poin t  

Lower Oak Creek 

Cottonwood  Butte 

Lone Star  

Oak Spr ings  

White Cap 

Syracuse 

T o t a l  

Acres 

3.53 

9.14 

145.13 

8.62 

1.57 

6.23 

205.39 

20.66 

6 -20  

5.53 

20.66 

4.13 

436.79 

Locat ion 

S.E. King T u t t  Mesa 

S.W. King T u t t  Mesa 

C e n t r a l  King T u t t  Mesa 

N. C e n t r a l  King T u t t  Mesa 

N. C e n t r a l  King T u t t  Mesa 

N.W. King T u t t  Mesa 

Oak Creek Canyon 

Cottonwood  Butte 

E. of MP-16 

S.E. of Oak Spr ings  

S.W. of MP-16 

W. of MP-16 

A l l  were l o c a t e d   i n   S a n   J u a n   C o u n t y ,  New Mexico except numbers 
10, 11, and  12  in  Apache  County,  Arizona. 

Source:  Unpublished  data,  U.S. Atomic  Energy  Commission,  Grand 
Junct ion ,   Colorado  of f ice .  



mining lease sale f o r   c a r n o t i t e   a n d   r e l a t e d   m i n e r a l s   i n   t h e  

nor thern   and   wes te rn   Car r izo   Mounta ins .  The area o f f e r e d   c o n s i s t e d  

of 168   square  miles i n  a tract  7 miles wide  east-west,   and 24 

miles long ,   nor th-south ,  w i t h  t h e   s o u t h e a s t   c o r n e r   l o c a t e d   n e a r  

Cove School   (F igure  1). Excluded were a l l ' l a n d s   s u b j e c t   t o  prior 

approved  mineral  leases. 

Bids were opened  on  August  3,  1943 a t  which time t h e   o n l y  

b i d   r e c e i v e d  was $5,085 . O O  from Thomas F. V. Curran ,   Char les  F. 

Curran,  and  John F. Wade, d.b.a.   Curran  Brothers  and Wade (GSA, 

1 9 8 1 ,   e x h i b i t   3 8 ) .  Lease I-149-IND-6197 was executed  on  August 

6 ,   1943,   e f fec t ive   October   27 ,   1943 f o r  a per iod   of  ten y e a r s .  

On t h e   d a t e   t h e  lease became e f f e c t i v e ,  a two t h i r d s   i n t e r e s t  was 

a s s i g n e d   t o   U n i t e d   S t a t e s  Vanadium Corpora t ion  (USV). 

Shipments commenced i n  December 1943  and  cont inued  through 

February   1944.   Tota l   p roduct ion  was 388 t o n s  of o r e   c o n t a i n i n g  

15,060  pounds V205 and  averaging 1 .94  p e r c e n t  V205 (Table 

1). The o r e  was mined  from the Saytah Canyon  mine  and t h e  CB & W 

Main Claim mine i n   S a y t a h  Canyon and  from  the  North  Martin  mine 

i n   S a y t a h  Wash. A small amount may have  been  mined  from  the west 

s i d e  of Cove Mesa ( H a r s b a r g e r ,   1 9 4 6 ,   f i g .   3 ) .  

On March 22 ,  1 9 4 4  t h e  lease was r e d u c e d   t o  a permanent 

o p e r a t i n g  lease w i t h   1 2  p lo t s ,  t o t a l l i n g  959.7 acres, s e l e c t e d   t o  

be   r e t a ined .  Details of t h e s e   p l o t s  are g i v e n   i n   T a b l e  4. Inc lu-  

d e d   i n   t h i s   s e l e c t i o n  were two  mines  (Martin, E u r i d a )  p r e v i o u s l y  

held  under  Lease I-149-IND-3798. P lo t s   cove r ing   t he   Sunnys ide  

and  Syracuse  mines were no t  selected due t o   t h e  960 acre limita- 

t i o n   o n   t o t a l   l a n d   t h a t   c o u l d   b e   h e l d  by one   o rgan iza t ion   on   t he  
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TABLE 4 

Loca t ion   and   S ize  of P l o t s ,  Lease I-149-IND-6197. 

Number 

1 

2 

3 

4 

5 

6 

7 

A 

B 

C 

D 

E 

Source : 

Mine Name 

Martin 

North Martin 

Saytah Canyon 

Main Claim 

Eurida 

Cove Mesa 

Total  

Harshbarger  (1946) 

Acres 

20.2 

14 .4  

2.2 

1 0 . 4  

5.7 

20.6 

246.2 

1 6  .O 

17.3 

34.9 

37 .E 

529.0 

959.7 

Locat ion 

West s i d e   S a y t a h  Wash 

West s i d e   S a y t a h  Wash 

East s i d e   S a y t a h  Wash 

Nor th   s ide   Saytah  Canyon 

Sou th   s ide   Say tah  Canyon 

Eurida Mesa 

South  2/3 Cove Mesa 

East end  Saytah Canyon 

NW p o i n t   S e g i  Ho Cho Mesa 

SW p o i n t   S e g i  Ho Cho Mesa 

SW p o i n t   S e g i  Ho Cho Mesa 

East   end K i n u s t a  Mesa 
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Nava jo   Ind ian   Rese rva t ion .   Se l ec t ion   and   su rvey ing   o f   t he   p lo t s  

were done   p r imar i ly  by pe r sonne l  of t h e  Union  Mines  Development 

Corpora t ion .  Union Mines was a p r i v a t e   c o n t r a c t o r  t o  t h e  Army's 

Corps  of  Engineers  Manhattan  Engineer Dis t r ic t ,  who were apprais- 

ing   t he   u ran ium  r e sources  of the  Colorado  Plateau  (Chenoweth, 

1985,   1988)  . On April 1 7  I 1 9 4 4  , Union  Mines acqu i r ed   Cur ran  

Brothers   and  Wade's o n e - t h i r d   i n t e r e s t   i n   t h e  lease, and  on  April  

2 4 ,  1 9 4 4  t h e y   a c q u i r e d  USV's t w o - t h i r d s   i n t e r e s t .  Both r eas s ign -  

ments were approved by t h e  Office of I n d i a n  Affairs on  October 

31,  1944 (GSA, 1 9 8 1 ) .  

The cost  of a c q u i r i n g   t h e  lease was r e p o r t e d  a t  $16,000 or 

abou t  $16.50 an acre (Manhattan  Engineer Dis t r ic t ,  1947 , p. 2-6).  

Union  Mines d i d  no p h y s i c a l   e x p l o r a t i o n  or  mining   on   the  lease, a 

p l a n n e d   d r i l l i n g   p r o j e c t  was never  approved by the  Manhattan 

Distr ic t  Engineers .  The lease was r e a s s i g n e d  t o  t h e  U.S. Atomic 

Energy  Commission i n   1 9 4 8 .  

Lease I-149-IND-6342. 

I n   t h e  f a l l  of  1943, Navajo p r o s p e c t o r s   l o c a t e d  vanadium- 

b e a r i n g   o u t c r o p s   o f   t h e  S a l t  Wash s a n d s t o n e   a b o u t   t h r e e  miles 

southwest  of Teec Nos Pos Trad ing   Pos t   (F igu re  1) .  

~ 

VCA asked t h e  Office o f   I n d i a n   A f f a i r s   t h a t  a 13.50 acre 

t r ac t  was a d v e r t i s e d   o n   J a n u a r y  11, 1 9 4 4 ,  and when t h e   b i d s   w e r e  

opened  on  February 1, 1 9 4 4 ,  VCA was t h e   o n l y   b i d d e r   w i t h  a bonus 

b id   o f  $600.00. (GSA, 1981) 

~ 

Lease I-149-IND-6342 was executed   on   February   8 ,  1 9 4 4 ,  

e f f e c t i v e  April 1, 1 9 4 4 .  VCA named t h e   l e a s e   R a t t l e s n a k e  No. 1 
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Lease  produced  146  tons  of  ore  containing  361  pounds  V205  and 

averaging 0.12 percent  V205  (Table 1). Since  the  Metals 

Reserve  program  had  terminated  in  February 1944, this  ore was 

trucked  to VCA's  vanadium  mill at  Naturita,  Colorado. 

HANEATTAN  ENGINEER  DISTRICT  ACTIVITIES 

In 1942, the  Army  Corps  of  Engineers  formed the  Manhattan 

Engineer  District  (MED)  for  the  development  of  atomic  weapons  and 

the acquisition  of  raw  materials  for  the  production  of  weapons. 

The  entire  Manhattan  Project was dependent on the  acquisition  of 

uranium.  At the operating  vanadium  mills  in  the  carnotite  region 

of  the  Colorado  Plateau - Monticello,  Utah;  Durango,  Naturita, 
and  Uravan,  Colorado - MED  made  arrangements  to  secretly  recover 
uranium  from  the  carnotite  ores  and  from  the  tailings  from  prior 

operations  (Chenoweth, 1985, 1988) . 
Using the uranium  (U308) to  vanadium  (v205)  ratios 

of ore  shipments  from  these  same  mines  that were made  in  1948-1953 

under  the U.S. Atomic  Energy  Commission's  ore  procurement  program, 

I  estimated  that  the  Carrizo  vanadium  ores  contained  108,627 

pounds U308 (Table 5). MED's  uranium  procurement  program  on 

the  Colorado  Plateau  ended  in  1945.  Hence,  the  1947  shipment  from 

Lease  I-149-IND-5705  was  not  included.  Also,  the  small  shipment 

from  Lease  I-149-IND-6342 was  too  low  grade  to be  considered  for 

uranium  recovery.  Assuming  a 70 percent  milling  recovery  factor, 

it is  reasonable  to  estimate  that  approximately  76,000  pounds 

U308  were  recovered  from  the  Carrizo  vanadium  ores. 

In  addition  to MED's  uranium  procurement  program,  a  contractor 
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TABLE 5 

Estimated Uranium Content  of 
1942-1945. 

t h e  Vanadium Ores, 

Lease NO. Pounds 
1-1 49- IND- '2'5 

3798 127,909 

4225 84,418 

5465 274,411 

57  05  504,199 

6197 15,060 

U308 to 
V2O5 Ratio* 

1:7.5 

1:9.3 

1:g.o 

1:lO 

1:9.5 

Tota l   con ta ined  pounds 

C a r r i z o  Mountains, 

Estimated 
Pounds U3 O8 

17,055 

9,077 

30,490 

50  ,420 

1 ,585 

108,627 

* Based on 1948-1953 product ion   purchased  by t h e  U.S. Atomic 
Energy  Commission 

Source: Chenoweth (1985 , 1988) 
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Union  Mines  Development  Corporation, made g e o l o g i c   s t u d i e s  of t h e  

u ran ium  r e sources   o f   t he   Sa l t  Wash  Member of the   Morr i son  Forma- 

t i on   and   acqu i r ed   l and   fo r   deve lop ing   u ran ium  r e se rves   t h roughou t  

the   Colorado   P la teau   (Manhat tan  District  Eng inee r s ,   1947) .  Union 

Mines' a c t i v i t i e s   i n   t h e  Carrizo Mountains are  summarized i n  

r e p o r t s  by Coleman ( 1 9 4 4 )  and  Harshbarger   (1946) .  

A l l  o f   t h e   f u n c t i o n s   o f  MED, and t h e  numerous  government-owned 

f a c i l i t i e s  a s s o c i a t e d   w i t h   t h e s e   a c t i v i t i e s ,  were t r a n s f e r r e d   t o  

t h e  newly  formed U.S. Atomic  Energy  Commission (AEC) by Execut ive  

Order   9816,   e f fec t ive   midnight  December 31,  1 9 4 6 .  By mid-1947, 

t h e  AEC establ ished  uranium  procurement   programs for  the   con t inued  

development   of   a tomic  energy  for   mil i tary  purposes   (Albrethsen 

and  McGinley,  1980). 

SUMMARY 

The f e d e r a l l y   f u n d e d  Metals Reserve ore  procurement  program, 

December 1941-February  1944, was a boom t o  vanadium  mining i n   t h e  

ca rno t i t e   r eg ion   o f   t he   Co lo rado   P l a t eau ,   i nc lud ing   t he   Ca r r i zo  

Mountains. Vanadium was needed  by t h e  war e f f o r t  t o  harden s teel  

used   in   a rmaments .   Dur ing   the   per iod  May 1942  through  July  1947,  

38 p r o p e r t i e s   i n   t h e  S a l t  Wash Member of the  Morr ison  Formation,  

on t h e  perimeter of the  Carr izo  Mountains   produced a t o t a l  of 

21 ,433   tons   o f   o re   averaging  2.35 p e r c e n t  U308 and   con ta in ing  

1,006,981  pounds V205 (Tables 6 ,7)  . Afte r   t he   Me ta l s  Reserve 

program  ceased   in   February   1944,   the   min ing  of vanadium ore a l l  

b u t  ended i n   t h e   C a r r i z o s   a n d   e l s e w h e r e  on the   Co lo rado   P l a t eau .  

Dur ing   t he  1942-1947 period,  1,006,981  pounds  of  vanadium 
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oxide  (V205) were p roduced   f rom  the   mines   i n   t he   Ca r r i zo  

Mountains.  This material had a t o t a l  va lue  of  $390,315.51, or 

approximately  $0.39  per pound V205. R o y a l t i e s   p a i d   t h e  

Navajo  Tribe  total led  $41,610.57 (Table 8 ) .   I n  some of t h e  

leases, t r a n s p o r t a t i o n   c h a r g e s  were deducted  f rom  the  value  of  

t h e   o r e   b e f o r e   r o y a l t i e s  were c a l c u l a t e d  (GSA, 1 9 8 1 ) .  

The e s t i m a t e d   s i z e s  of t h e   i n d i v i d u a l   p r o p e r t i e s   a r e   g i v e n  

in   Tab le   7 .   These  estimates are based  on  mine maps in   Har shba rge r  

(1946)  and  Coleman  (1944); t h e  GSA (1981)   product ion  records,   and 

the   examina t ion  of t h e   o l d   w o r k i n g s  by t h e   a u t h o r   i n  1953-54. 

The most productive areas were  the  Shadyside  mines  on P l o t  3 

(Lease 5705)  and the   Ra t t l e snake   mines   on   P lo t  6 (Lease 5456) .  

O the r   l a rge   mines   i nc lude   t he   Mar t in ,   Eur ida ,  King T u t t  P o i n t ,  

and  Horse  and Hogan mines   nea r   P lo t   6 .  

When product ion ,   for   u ran ium,   resumed  in   1948  under   the  

U.S. Atomic  Energy  Commission's  ore  procurement  programs,  the 

R a t t l e s n a k e   m i n e s ,   t h e   S h a d y s i d e   m i n e s   a n d   t h e   m i n e s   t h a t  were 

developed  on Cove Mesa (P lo t   7 ,   Lease   6197)   con t r ibu ted   s ign i f -  

i c a n t l y   t o   t h e   u r a n i u m   p r o d u c t i o n  from the   Car r izo   Mounta ins  

(Chenoweth  and  Malan,  1973).  There  has  been no m i n i n g   i n   t h e  

Carr izo  Mountains   s ince  August   1967.  
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TABLE 6 

Annual  Vanadium Ore Product ion  1942-1947,   Carr izo Mountains, 
San Juan County,  New Mexico and  Apache County, Arizona. 

Year Tons of Ore Pounds V205 Pe rcen t  V205 

1942  4,079 244  ?203 2.99 

1943  15,504 682,343 2 -20 

1944  1,820 79,230  2.18 

1945 15 582  1.94 

1946 0 - - 
1947 15 623 2 -08 

Total   21,433  1,006,981 2 -35 

Source:  1942-1945; GSA (1981) 
1947; USGS memo da ted   June   2 ,   1948  ( i n  DOE f i l e s )  
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TABLE I 

Estimated Vanadium Product ion ,  by  Mine,  1944-1947,  Carrizo  Mountains, 
San  Juan  County, New Mexico and  Apache  County,  Arizona. 

Lease/Mine 

3798-6197 
North  Martin 
Mart in  
Saytah 
Saytah Canyon 
Main C l a i m  
Eur ida 
Cove Mesa 

Sunnyside 
Syracuse 

Hogan 
P l o t  2 
P l o t  3 
Gila 
P l o t  5 
Rat t lesnake   mines  
R a t t l e s n a k e  No. 5 
P l o t  8 
P l o t  9 

Two Level 
Horse 

4225 

5456 

S i z e  

A 
C 

B 
C 

A 
C 

C 

B 
B 

A 
C 
C 
B 

A- cl/ 
B 
C 
C 

B 
A 

Lease/Mine 

5456 ( c o n t )  
R a t t l e s n a k e  No. 8 
P l o t   1 3  
P l o t  1 4  
P l o t   1 5  
P l o t   1 6  

Red Wash P o i n t  
Ring T u t t  P o i n t  
Shadyside  mines 
Wil l iams   Poin t  
F i s s u r e  
Franks   Poin t  

Cottonwood B u t t e  
Lower Oak Creek 

O a k  Sp r ings  
Lone S t a r  

White Cap 
Syracuse 

R a t t l e s n a k e  No. 1 

5705 

6342 

S i z e  - 

C 
B 

C 
C 
C 

B 

A- A2/ 
C 
C 

B 
C 

B 
C 
C 
C 
C 

C 

S i z e  Class: 
A - Great t h a n  800 t o n s  of o r e  
B - 200 t o  800 t o n s  of o r e  
C - Less t h a n  200 t o n s  of ore 

Rat t lesnake   mines   on   P lo t  6 produced a t  least  3,500  tons - 1/ 
of ore .  

- 2 /  Shadyside  mines  on  Plot  3 produced a t  least  6,000  tons of 
ore .  
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TABLE 8 

Value  of   the Vanadium Ore and   Roya l t i e s ,  1942-1946, Carrizo  Mountains ,  
San  Juan  County, New Mexico  and  Apache  County,  Arizona. 

1-1 49- IND- 
Lease No. 

3798 

4225 

5465 

57 05 

6197 

6342 

Pounds 
'2'5 

127 ,909.03 

84 ,417 .95 

274 ,410 -63 

504 ,822 .27 

15,060.28 

361 .OO 

T o t a l  
Value 

$54,380.69 

35,663.08 

90,513.96 

200,894.37 

6  ,605 .69 

2,257.72 

Royal ty  

$8,157 -09 

5,349.48 

8,721.35 

18 ,518 .77 

660.57 

203 -31 

Tota l  1,006  ,981 .16 $390 ,315 .51  $41,610.57 

Source: 1942-1945: GSA (1981) 
1947; USGS memo dated June  2, 1948 ( i n  DOE f i l e s )  
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